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(57) PetfcepaT: 

Hcnonb30BaHne: aneKTpoTexHMMecKafl 
npoMbimneHHOcTb. Cyu^HocTb M3o6peTeHUfl: 

yCTpOMCTBO COA©P>KMT KOpnyC C KpbUJJKOfi H 

ynnoTHHTejibHofi npoKnaAKOfl. pasHono/iflpHwe 
aneicrpOAbi, pa3A®-neHHbie cenapaiopoM, u 
menoHHoPi anejaponnT. Ha A^e Kopnyca b 
sneKTpMMecKOM KOHTairre c hum pa3Meu^eH 
BcnoMoraTeribHbi^ aneicrpoA. WMeK)Lia>ift 
nopucTOCTb 62 - 85%, nopbi KOToporo 
B3anMonepeceKaK>TCfl m hmsiot cjieAyrctMHe 
pa3Mepw: KpynHbie nopbi - 20 - 500 mkm c 
rwAPo4>o6HoPt noBepxHOCTbto m MenKue nopbi - 1 
- 20 mkm c cooTHOiueHueM 06-beMOB Kpynnbix m 
Men kmx nop 1.0 - 10.0. Mewy 
BcnoMoraTenbHbiM sneicrpoAOM m ocHOBHbiMu 
3/ieKTpoAaMH pa3Mei^eH rnAPOcpo6Hbifi cxiotf, 



KOTOpbIM MO>KeT 6blTb BbinOJIHeH M3 

no/iMBUHUJiTpuMeTuncunaHa raniUHHotf 0,1 -0,5 
mkm n MOxeT 6biTb HaHeceH Ha noBepxHOdb 
BcnoMorareribHoro aneiapoAa. flxiMTe/ibHocTb 
pa6oTbi noBbimaeTCFi Ha 15 - 20%. 3 3.n.c}>-nbi, 2 
un. 
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(57) Abstract: 

FIELD: electric power industry. 
SUBSTANCE: the device has a container with a 
coyer and sealing gasket, electrodes of 
opposite polarity divided by a separator, 
and alkaline electrolyte. An auxiliary 
electrode, having a porosity of 62 to 85% is 
placed on the container bottom in an 
electrical contact with it, the pores of the 
auxiliary electrode intersect and have the 
following dimensions: large pores - 20 to 
500 um with a hydrophobic surface, and small 
pores - 1 to 20 um, the relation between the 
volumes of large and small pores being 
within 1.0 to 10.0. A hydrophobic layer is 
positioned between the auxiliary electrode 
and main electrodes, it may . be made of 



polyvinyltrimethylsilane, 0.1 to 0.5 um 
thick, and may be applied onto the surface 
of the auxiliary electrode. The running time 
increases by 15 to 20%. EFFECT: enhanced 
running time. 4 cl, 2 dwg 
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H3o6peTeHne othocmtch k oojisctm 
3jn©KTpoTexHHKM n mo>k©t 6biTb Mcnonb30Bano 
npn npon3BOACTBe nepBMMHbix m 
nepe3apyoKaeMbix menoMHbix repMernnHbix 

XMMMMeCKMX MCTOHHMKOB TOK3. 

H3BeCTeH XHMUMeCKMft MCTOHHMK TOK3, 

coflep^aiMnvi xopnyc, KpbiiuKy, ynnoTHmenbHyjo 
npoKnaAKy, KaTOA, aHOA M3 

aMajibraMnpoBaHHoro i^nHKOBoro nopotUKa. 
cenapaTop, menoMHOM" sneicTponm. 

AMajibraMnpoBaHne unHKOBoro nopotUKa 

npOH3BOAMTCfl C Ll&nbK) CHVDKeHMR CKOpOCTM 

BbtAeneHMfl BOAopoAa Ha i^MHKe npM xpaHSHnn m 
pa6oTe MCTOHHUKa TOKa [1] 

K h eAOCT a t Ka m ero KOHCTpyxiiMM cnepyer 
oTHedn Ha/inHwe tokcmmhoA pTyTM b l^mhkobom 
nopoaiKe. 

M3BeCTHbl XHMUMeCKMe MCTOHHMKM TOKa. B 

KOTopbix cHwweHwe ckopocth BbiAeneHMJi 
BOAopoAa Ha 14HHKOBOM nopoaiKe 
ocymecTB/iflercn BBeAanneM b cocTaB aHOAa 
cBHHi^a, KaAMMfl h Apyr^x MeTannos, a TatoKe 
BBeASHneM b sneKTponuT nHrn6nTopOB 

KOpD03MM L^MHKa, 3aMepf}H)OU\MX CKOpOCTb 

BbiAeneHMfl BOAopoAa [2] 

K HeAOCTaTKaM stmx cnoco6os c/ieAyeT 
oTHecTM nx Manyra scfx^eKTMBHOCTb m 
HenpoAOJiKMTeribHbiM cpOK cny>K6bi Ao6aBOK, 
mto 3aTpyAHneT ncnonbsosaHne mctomhmkob 
TOKa b pe>KHMe nepe3apflAKM. 

HaM6onee 6jih3kvjm k 3aflBiifleM0My 
HBnaeTCfl nepBUMHbifi nnn nepesspflaoeMbirt 
repivieTMMHbiCi XMMMHecKMM* mctomhmk TOKa c 
KaTOAOM M3 A^OKCMAa MapraHL^a m i^MHKOBbiM 
aHOAOM, coAep)KaiAnft BcnoMoraTeribHbiM 
sneKTpoAHWft MaTepnan H3 nopMCToro 
cy6cTpaTa m KaTann3aTopa Ann nomoineHMH 
BOAopoAa b npucyTCTBMH menoHHoro 
sneKTpo/inTa [3] 

BcnoMoraTeribHbiCi aneiorpOAHbift MSTepnan 

M KaTOA HaXOA«TCfl B TeCHOM Cj)H3MHeCKOM 

KOHTaicre Apyr c ApyroM TaK, mto pea/ibHoe 
aneiapn^ecKoe conpoTUBneHne Me>KAy humm 

OTCy TCT By e T . B T3KOM MCTOMHMKe 

BbiAejiaK>muiic* boaopoa nomoiuaeTcw 
BcnoMoraTeribHbiM aneicrpoAHbiM MaTepnanoM b 
npucyTCTBHM menoMHoro srjeKTponnTa, KOTopbifi 
ero msctmmho cMaMMBaeT. B KsnecTBe ochobw 
BcnoMoraTe/ibHoro sneiapoAa ncno/ibsyiOTcn 
yrnepoA, rpacJwT n Merann, a b KsnecTBe 
KaTann3aTopa yrnepoA m KaTannTMHecKM 
aKTMBHbie MeTa/i/ibi, conn cbm 1-1143, HMKena, 
tmtshs, naHTaHa, xpoMa, TaHTana m cnnaBbi, 
coAep>KaiAMe stm MeTannbi, a T3Kxe 
6/iaropoAHbie MeTa/inbi nnaTHHa, nannamft, 
pyTeHMPi, poamm, upmamK. ocmmPi m cepe6po. 
MoryT TaioKe McnoTib30B3Tbca cnnaBbi HMKerm c 
ziaHTaHOM Mfin tht3hom . MsTepus/i 
BcnoMoraTeribHoro sneicrpoAa CMemnaaeTCfl c 
Amokcmaom MaprsHua m/iw npeACTaarmeT M3 
ce6fl caMocTOHTenbHbiM sneKTpoA, 

HaXOAfllAHifcfl B KOHTaKTe C KaTOAOM [3] 

KaTann3aTop MO>KeT 6biTb BK/ironeH b 
MeTannvmecKuCi 3KpaH, pacnono>KeHHbiCi 
CHapy>KM cenapaTopa co cTopoHbi KaTOAa [4] a 
TaioKe MO>KeT pacnonaraTbcn Me>KAy ceKi4HflMw 
KaTOAa m MMeTb bha TKaHeBofi npoKnaAKvi c 

HHKe/ieBblMM BOnOKHaMM [5] 

K HeAOCTaTKaM t3kom K0HCTpyKi4Hn cneAyeT 
OTHecTM noHM>KeHHbirt pecypc paooTbi n3Aenwfl. 
CHM)KeHne pecypca pa6oTbi ncTOMHMKa TOKa 
CBnsaHO c TeM, mto cTeneHb nornoineHun 
BbiAe/i«K>U4erocn Ha 14^1 HKe BOAopoAa 
KaTaxiM3aTopoM He npesbiujaeT 20 - 25% a 
"ACHKuraHHfl" BOAopoAa Ha nopKCTOM cyocTpaTe 
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npaKTMHecKM He npoucxoAMT, Tax icax b stoA 
KOHCTpyKi4nn 3aTpyAHeHbi BCTpeMHbie 
TpaHcnopTHbie piotokm BOAopoAa m mohob 
rviApoKCuna scneACTBue rvtApoct)MTibHOCTn 
noBepxHOCTM KaTann3aTopa - BcnoMoraTenbHoro 
snexTpoAHoro MaTepnana. B pe3ynbTaTe 
boaodoa 6yAeT HaKarmnBaTbcn b MCTOHHMKe h 
pa3pyiuaTb sneiapoAbi, a sneKTponMT GyAeT 
o5eAHaTbCfl no BOAe. KpoMe Toro, TecHbi^ 
c})M3HHecKnCi KOHTaia BcnoMoraTenbHoro 
ajieKTDOAHoro MaTepnana c kstoaom b 
3HaMMTeribHoi* Mepe CHMKaeT aKTMBHyio 
noBepxHocrb KaTa/iM3aTopa. 

3aAaneM M3o6peTeHki« flB/iweTCfl pa3pa6oTKa 
KOHCTpyKi4nn tAenoMHoro repMepunecKoro 
XMMMMecKoro MCTOHHUKa TOKa, no3Bonflwu^efl 
noBbicnTb npOAon>KHTexibHOCTb ero paooTbi b 
annapaType Ha 15 20% 

yKa3aHHbifi TexHUMecKuCi pe3y/ibTaT 
AOCTuraeTcn TeM. mto b repMeTUHHOM 

meJlOHHOM XMMMHeCKOM KCTOHHMKe TOKa, 

coAep>Kai^eM Kopnyc, KpbiujKy, ynnoTHMTe/ibHyio 
npoKJiaAKy. aHOA. xaTOA, 3neKTponnT. 
cenapaTop. BcnoMoraTeribHbiM 3/ieKTpoA n3 
nopucToro MaTepwana, pacnono>KeHHbifl Ha AHe 
Kppnyca, Me>KAy BcnoMoraTeribHbiM snetcrpoAOM 

\A OCHOBHblMW SfieKT pOA3 M M HCTOHHHK3 TOKa 

pa3MeLA6H rviApocf)o6HbiM cno^, 

npoTMBonono)KHan noBepXHOcTb 
BcnoMoraTenbHoro sneiapoAa HaxoAHTcn b 
aneKTpuHecKOM KOHTaKTe c KopnycoM, 
nopucTOCTb BcnoMoraTenbHoro sneicrpoAa 
cocT3BfineT 62 85% a ero CTpyicryps 
npeACTSBJineT cooom BasnMonepeceKajoinnecfl 
"KpynHbie" n "Me/iKMe" nopbi, npuMeM pa3Mep 
M KpynHbfx" nop cocTaB/ineT 20 500 mkm, a 
"MenKnx" 1 20 mkm m noBepxHOCTb "KpynHbix" 
nop rwAPo4>o6Ha. 

CooTHOiiieHne o6*beMOB "KpynHbix" m 
"MenKHx" nop cocTSB/iReT 1.0 10,0. 

rHAPO0o6HblM criO« . MO)KeT . H3HOCUTbCfl H3 

noBepxHOCTb BcnoMoraTenbHoro sneiapoAa m 
Bbino/iHflTbcn, HanpuMep. H3 
nojiMBHHu/iTpuMeTuncM/iaHa. B stom cnynae 
nponcxoAUT "AO^MraHne" BOAopoAa, 
HSXOARtAerocfl B ncTOMHUKe TOKa. Aa>Ke npn 
AaaneHMM Hn>Ke 20 3th, 3 CTeneHb cHM>KeHMn 
ypOBHH AaB/ieHMJi AocTuraeT 80% 

Pa3ilO>KMBliJ3flC« B HCTOMHMKe TOKa Ha BOAOpOA 

m KucnopoA boa3 BHOBb pereHepupyeTCfl, 

nOAAep>KMB3fl B HeM 33A3HHyiO KOHI4eHTp3l4HK) 

sneicrponnTS. 

Ha 4>nr. 1 cxeMaTunecKM M3o6pa>KeH 
nonepeHHbivi pa3pe3 BcnoMoraTenbHoro 
3/ieKTpoAa. 

Oh coctomt us nopucToro MSTepusns, 
HsnpMMep HHKenn PeHen c HHKeneBbiM 
nopoiiJKOM. cneneHHbiM c nopoo6pa3yfou4HM 
BeiAecTBOM (no3.4). c "KpynHbiMn" (no3. 1) m 
"MenKMMM" (no3.2) nopaMM. BHyTpeHHRR 
noBepxHOCTb "KpynHbix" nop m oahs M3 ctopoh 
nnocKOfi noBepXHocTn noKpbiTbi rviApo0o6HbiM 
cnoeM (no3.3). 

Ha cf)Mr. 2 npeACTaaneH xapaiaep 
M3MeHeHnn TOK3 ot noTeHunans (npOTOTun - 
Kp.1. npeAnsrseMsn cxeM3 Kp.2). 

Mex3HM3M p36oTbi npeAnarseMoro 
BcnoMoraTenbHoro sneKTpOAa cneAyMDUAwCi. 
"MenKVie" nopbi (<J)fir.1. nos.2) sanoriHeHbi 

3JieKTponHTOM. T3K K3K nOBepXHOCTb MX 

ocTaeTcn rviApoqbunbHO^. Mepes "xpynHbie" 
nopbt (43nr.1, no3.1) ABwraeTcn BbiAennBUJMMCP b 

HCTOMHMKe TOKa BOAOpOA- TaK KaK nOBepXHOCTb. 

o6pameHHafl k ocHOBHbiM sneicrpoASM, m 
"KpynHbix" nop ruApoc}xD6M3MpoBaH3 (pMc.1, 
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no3.3), to Ha Hefl npHcyTCTsyeT Tomca* (0,1 
0,2 mkm) nneHKa sneicrponviTa, noAnHTbrnaeMan 
aneiaponnTOM H3 "Menicwx" nop. Boaopoa 
Anc|xt>yHAnpyeT k nosepXHOCTn "KpynHbix" nop. 
TaKMM o6pa30M, ocymecTB/iaeTca 

TpaHCnOpTHblfi nOTOK BOAODOAa k MOH3M 

n^OpoKcuna. npouecc "AoxviraHHfl" BOAopoAa 
onucbiBaeTcq ypaBHeHneM: 



H +20H -Ze 
2 



ZH 2° 



<1> 



m nocraAMMHo: 
H 2(ra3) H 2 (pacTBOpeHHbifl B 

aneKTponwTe) Ancf)4>y3nfl k noBepxHOCTn 
BcnoMoraTe/ibHoro sneiapoAa -L 

fluccoi^naTMBHan a,qcop6qn9 BOAopoAa Ha 
noBepxHOCTM sneKTpoAa 

(H 2 +2Me 2MeH) noHH3aL^M5i 

aTOMapHoro BOAopoAa 

♦ Aanee no 

(ZMeH-Ze — ► 2Me + 2H > ► 

ypaBHeHMK) (1). 

OAHOBpeMeHHO na KaroAe. HanpMMep. M3 
AMOKCMAa MapraHua ma@t npoi4ecc: 



MnO +H O+e 

2 2 



MnOOH+OH 



<2>. 



TaKMM o6pa30M, ha©t BoccTaHoaneHne 
Mn 4+ ao Mn 3 * 

CyMMapHan peaKijMfl: 
3H 2+2Mn02_-* 2MnOOH+2H 2 0 (3). 

EcTecTBeHHO, hto cKOpocTb npOLiecca 
M Ao>KviraHHfl" BOAopoAa TeM Bbiwe, neM oonbiue 
BexiHHMHa AH0c|)y3MOHHoro noTOKa BOAopoAa k 
noBepxHOCTM 3/ieKTpoAa, TaK ksk no nepBOMy 
3aKony OMKa: 

axe.. 



r ae 



TAe Q nOTOK, D KOSCfxfMLJHeHT AH0Cf)y3HH, 

KOHi^eHTpaL\Mfl ( a - Tonu|MHa ruieHKM 



sneKTponMTa. 

yBeriHMeHMK) Q cnocoocTByeT noBbiujeHne 

H 



AaBneHHH 



2 

BOAopoAa: 



2 2 



yMeHbiueHne To/iu^nHbi nneHKM GneKrporiMTa. 

(IpM npeAnO)KeHHOM KOHCTpyKLJWI 

XHMUHeCKOrO MCTOHHUKa TOKa oo 

BcnoMoraTenbHbiM sneicrpoAOM w oTMeneHHbiMw 

BblliJe OC06eHHOCTHMM BennMHHa 

AHcfx^ysnoHHoro noTOKa BOAopoAa \a ero 
"AOJKviraHMe" Ha HecKonbKO nopHAKOB 
npeBbiiuajOT Q AHcfxJ)y3W/i npH ncnonb30BaHnn 
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AaaneHMfl BOAopoAa BnnoTb ao 300 400 a™ 
(ncnbiTaHHfl Ha CTeHA©) hxih npw Bpau^eHnn 
AMCKOBoro aneicrpOAa BiuiOTb ao 20000 o67mhh. 

HcnblTaHMfl XMMHMeCKWX MCTOHHHKOB TOKa, 

co6paHHbix no cxeMe co BcnoMoraTenbHbiM 
3/ieKTpoAHbiM MaTepnanoM [3] w no 
npeAnaraeMort cxeMe, noKa3ajiw, hto npn mx 
paapaae (sapHA©) AaaneHHe BHyTpM mctohhhk3 
TOKa B nepsoM cnynae noAAap^MBaeTCfl Ha 
ypoBHe 60 65 3Tm, a bo btodom b npeAenax 

aOCO/lHDTHOi^ MyBCTBMTe/lbHOCTM MeTOAa, 

cocraB/infoiMefi 10 a™. 

npOAOTDKHTenbHOCTb paspHAa na Harpy3Ky 
15 Om c 1,52 ao 1.0 B b nepBOM cnynae 
cocTaBuna 9 nac, a bo btodom oicono 11 nacoB. 

OnncaHHbifl BbiLue MexaHH3M pa6oTbi 
BcnoMoraTenbHoro sneiapoAa b npeAnoaceHHOfi 

KOHCTpyKLlHH XHMMHeCKOrO MCTOMHUKa TOKa U 

nonyneHHwe pe3yribTaTbi McnbiTSHHi* n3Ae/intf 
noATBepwatOTCfl 3jieKTpoxnMHHecKMMn 
MccneAOBaHMflMM. KaK buaho Ha 4>nr. 2, b 
KucnopoAHO^ oCnacTM noTeHi^nanoB b cnynae 
BcnoMoraTenbHoro sneinpoAa no cxeMe [3] 
boaodoa ne "ropuT", a bo btodom cnynae (no 
npeAnaraeMofl cxeMe) no/iHocTbio cropaeT 
(pereHepvipyeT b BOAy). 

OopMyna M3o6peTeHH«: 

1. repMeTUHHbJfi meJlOHHOM XHMUMeCKMM 
MCTOMHUK TOKa, COAepHCaiAHH KOpnyC, KpblUJKy, 

ynnoTHMTenbHyK) npoxnaAicy, aHOA, kbtoa, 
sneiaponuT, cenapaTop, BcnoMoraTejibHbtM 
sneicrpoA M3 nopucToro MaTepnana, 
pacnonojKeHHbiw Ha Ane KOpnyca, 
omMHaKDii^MCicfl TeM, hto Me>KAy 
BcnoMoraTenbHbiM sneicrpoAOM m ocHOBHbiMn 
snexTpoAaMU HCTOHHMKa TOKa pa3MemeH 
rviApo»cJx>OHbiPi cjioR, npoTHBonono>KHafl 
noBepxHOCTb BcnoMoraTenbHoro sneicr poAa 

HaXOAMTCW B SneKTpMHeCKOM KOHTaKTe c 

KopnycoM, nopMCTocTb BcnoMoraTenbHoro 
sneiapoAa cocTasn^eT 62 85% a ero cTpyioypa 
npeACTaanneT co6o^ B3anMonepeceKajou4nec« 
KpynHwe m MeriKwe nopw, npMHeM pa3Mep 
KpynHbix nop cocTaB/ifleT 20 500 mkm, a MenKnx 
1 20 mkm h noBepxHOCTb KpynHbix nop 
rnApo4>o6Ha. 

2. MCTOHHMK TOKa no n. 1, OTflMHatOLAM^CR 

TeM, hto rMApo4x)6Hbift cnoti Bbino/iHeH M3 
nonnBUHnnTpMMeTuncunaHa tojili^hho^ 0,1 0,5 

MKM. 

3. HCTOHHMK TOKa no n. 1, OTnHHaKHiJUHCfl 

TeM, hto rnApoqbo6Hb!ii cnoCi HaHeceH Ha 
nosepXHOCTb BcnoMoraTe/ibHoro 3/ieKTpOAa.. 

4. MCTOHHMK TOKa nO n. 1 , OTnHHaiOU^MMCfl 

TeM, hto cooTHoiueHiie o6-beMOB KpynHbix m 
Me/iKHX nop cocTaBnneT 1,0 10,0. 
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